Each of the five cellular layers of the cerebral neocortex is composed of a specific number of a single predominant 'class' of projection neuron. The projection neuron class is defined by its unique morphology and axonal projections to other areas of the brain. Precursor cell populations lining the embryonic lateral ventricles produce the projection neurons. The mechanisms regulating precursor cell proliferation also regulate total numbers of neurons produced at specific developmental periods and destined to a specific neocortical layer. Because the newborn neurons migrate relatively long distances to reach their final layer destinations, it is often assumed that the mechanisms governing acquisition of neuronalclass-specific characteristics, many of which become evident after neuron production, are independent of the mechanisms governing neuron production. We review evidence that suggests that the two mechanisms might be linked via operations of Notch1 and p27
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, molecules known to regulate precursor cell proliferation and neuron production.
The neocortical proliferative process: an overview The neocortex is the largest subdivision of the human brain and the seat of higher cognitive functions. The majority of its neurons are projection neurons that send axonal projections to relatively distant cortical and subcortical targets. The other type of neocortical neuron is the interneuron that makes up 35% of neocortical neurons. The axons of the interneurons terminate locally, generally contacting nearby projection neurons. The neocortex is a six-layered structure. However, layer I, adjacent to the pial membrane, is cell poor and neocortical neurons are distributed across cellular layers II, III, IV, V and VI. The foundation of our understanding of neocortical development is that the regional variations in numbers, cytological features and functional properties of projection neuron classes that characterize sensory, motor and association areas of the mature cortex are represented as a nascent 'protomap' within the PVE [14, 15] . The mechanisms giving rise to the protomap and defining the transcriptional profiles of neurons arising according to the protomap are little understood other than that these are somehow instantiated as gradients of a large set of transcription factors and signal transduction systems antedating neocortical neuron production [16] [17] [18] [19] [20] . What is less widely recognized is that properties of the protomap are instantiated during proliferation of the PVE precursors and propagated secondarily to the IPCs. This is supported by retroviral labeling analyses, which show that each PVE lineage is competent to give rise to all five projection neuron classes [21, 22] . This type of analysis would include the IPCs also that would have arisen from the PVE [5, 6, 23] . That is, the retroviral-based studies indicate that projection neuron classes are specified in the course of PVE precursor cell proliferation. Further proliferation of IPCs principally serves to expand precursor cell numbers (while keeping the specification properties acquired in the PVE intact) and ultimately to expand the size of the neocortex [6, 9, 23] . In other words, the protomap is a property of the PVE that is faithfully translated to the IPCs.
Precursor cell heterogeneity
The PVE in general cell stains has a deceptive homogeneity and simplicity that reveals little of its complex role in neocortical histogenesis. Even at the earliest stages of development the local proliferative output of the PVE is heterogeneous at a molecular level. Thus, multiple classes of projection neurons arise simultaneously from the PVE within any given radial sector of the neocortex as shown by S-phase cell labeling methods using a pulse of tritiated 
